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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation 
and  analyses  involving  topographic  mapping,  subsurface  investiga¬ 
tions,  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can  these  condi¬ 
tions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
eind  hydraulic  analyses.  In  accordance  with  the  established 
guidelines,  the  Spillway  Design  Flood  is  based  on  the  estimated 
Probable  Maximum  Flood  (greatest  reasonably  possible  storm  rxm- 
off)  for  the  region,  or  fractions  thereof.  The  Spillway  Design 
Flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aid  in  determining  the  need  for  more  detailed  hydrologic 
eind  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition,  and  the  downstream  damage  potential. 

Breach  analyses  are  performed,  when  necessary,  to  provide 
data  to  assess  the  potential  for  downstream  damage  and  possible 
loss  of  life.  The  results  are  based  on  specific  theoretical 
scenarios  peculiar  to  the  analysis  of  a  particular  dam  and  are 
not  applicable  to  other  related  studies  such  as  those  conducted 
xmder  the  Federal  Flood  Insurance  Program. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

ABSTRACT 


Pocono  Woodland  Lake  Dam:  NDI  I.D.  No.  PA-00443 


Owner; 

State  Location: 
County  Located 
Stream: 


Pocono  Woodland  Lake  Property  Owners 
Association 

Pennsylvania  (PennDER  I.D.  No.  52-179) 
Pike 

Branch  of  Raymondskill  Creek 


Inspection  Date;  12  November  1980 

Inspection  Team:  GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 

Based  on  the  visual  inspection,  operational  history,  and  available 
engineering  data,  the  dam  and  its  appurtenances  are  considered  to 
be  in  excellent  condition. 


The  size  classification  of  the  facility  is  small  and  the  hazard 
classification  is  high.  In  accordance  with  the  recommended 
guidelines,  the  Spillway  Design  Flood  (SDF)  ranges  between  the 
1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF.  Since  the  facility 
is  classified  near  the  lower  bounds  of  the  small  category,  the 
SDF  is  considered  to  be  the  1/2  PMF.  Results  of  hydrologic  and 
hydraulic  analysis  indicate  that  the  facility  is  capable  of 
accommodating  about  76  percent  of  the  PMF  prior  to  embankment 
overtopping.  As  a  result,  the  spillway  is  deemed  adequate.^ 

It  is  recommended  that  the  owner;  1 


a.  Reshape  the  area  immediately  downstream  of  the  south 
embankment  to  facilitate  drainage  of  surface  water  into  the 
existing  diversion  ditch. 

b.  Remove  debris  which  is  partially  blocking  the  emergency 
spillway  approach  channel. 

c.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  continued  proper  care  of  the  facility.  In  addition,  a 
formal  warning  system  should  be  implemented  that  provides  for 
notification  of  downstream  residents  should  hazardous  embankment 


Pocono  Woodland  Lake  Dam:  NDI  I.D.  No.  PA-00443 


conditions  develop.  Included  in  the  plan  should  be  provisions  for 
around-the-clock  surveillance  of  the  facility  during  periods  of 
unusually  heavy  preciptation. 


GAI  Consultants,  Inc. 


Bernard  M.  ^halcin.  iSsE.  ^ 


Approved  by: 
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BERNARD  M.  MIHALCIN 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
POCONO  WOODLAND  LAKE  DAM 
NDI#  PA-00443  PENNDER#  52-179 

SECTION  I 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the  United  States. 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
h\iman  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Pocono  Woodland  Lake  Dam  is  an 
S-shaped  earth  embankment  approximately  13  feet  high  and  1,000  feet 
long,  including  spillway.  The  facility  is  provided  with  an  uncon¬ 
trolled,  trapezoidal  shaped,  rock  lined  spillway  with  a  12-inch 
wide  concrete  weir  wall,  located  approximately  50  feet  from  the 
junction  of  the  south  and  east  embankment  sections.  The  outlet 
works  consists  of  an  18-inch  diameter  reinforced  concrete  pipe  that 
discharges  at  the  downstream  embankment  toe.  Flow  through  the 
conduit  is  manually  controlled  by  means  of  an  18-inch  diameter 
sluice  gate  located  at  the  inlet.  The  outlet  works  riser  also 
functions  as  a  drop  inlet.  It  was  designed  primarily  to  provide 
pool  level  control  during  construction  and  to  support  the  control 
gate  stem.  It  was  not,  however,  designed  as  a  service  spillway. 

b.  Location.  Pocono  Woodland  Lake  Dam  is  located  on  a 
branch  of  Raymondskill  Creek  in  Dingman  Township,  Pike  County, 
Pennsylvania.  The  facility  is  approximately  seven  miles  west  of 
Milford,  Pennsylvania.  The  dam,  reservoir  and  watershed  are  con¬ 
tained  within  the  Edgemere,  Pennsylvania  7.5  minute  U.S.G.S.  topo¬ 
graphic  quadrangle  (see  Figure  1,  Appendix  E).  The  coordinates  of 
the  dam  are  N41®  18.5'  and  W74®  53.5'. 

c.  Size  Classification.  Small  (13  feet  high,  279  acre-feet 
storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 
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e.  Ownership .  Pocono  Woodland  Lake 

Property  Owners  Association 
Box  C 

Milford,  Pennsylvania  18337 
Attn:  Mr.  John  T-  Stieh,  Attorney 
P.  0.  Box  536 

Milford,  Pennsylvania  18337 

f.  Purpose.  Recreation. 

g.  Historical  Data.  Detailed  correspondence  contained  in 
PennDER  files  indicates  that  Pocono  Woodland  Lake  Dam  was  designed 
in  1975  by  Fred  C.  Schoenagel,  Jr.,  a  registered  professional 
engineer  from  Greentown,  Pennsylvania.  Construction  did  not 
proceed  until  early  1977,  due  to  proposed  revisions  which  included 
a  plan  to  dredge  the  proposed  lake  bottom,  and  legal  action  from 
the  downstream  residents.  Construction  of  the  facility  was 
completed  in  the  fall  of  1977  and  a  permit  to  maintain  an  existing 
dam  was  issued  to  the  present  owners  by  PennDER  in  April  of  1978 . 

Except  for  an  apparent  problem  with  water  quality,  the 
facility  has  functioned  satisfactorily  since  its  completion. 


1.3  Pertinent  Data. 

a.  Drainage  Area  ( square  miles ) .  0.32 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  the  Outlet  Conduit  -  Discharge 
curves  are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  =  480  cfs 
(see  Appendix  D,  Sheet  7). 


c.  Elevations  ( feet  above  mean  sea  level).  The  following 
elevations  were  obtained  from  available  drawings  and  through 
field  measurements  based  on  the  elevation  of  the  spillway  crest 
at  1216.0  feet. 


Top  of  Dam 

Maximvim  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 

Upstream  Inlet  Invert 
Downstream  Outlet  Invert 


1219.0  (design). 

1218.8  (field). 
Not  known. 

Not  known. 

1216.0 

1216.0  (assximed 
datum ) . 

1206.8  (design). 
1206.4  (design). 
1206.3  (field). 
Not  known. 


Maximum  Tailwater 
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Reservoir  Length  (feet). 

Top  of  Dam 

3150 

Normal  Pool 

2900 

Storage  ( acre- feet ) . 

Top  of  Dam 

279 

Normal  Pool 

160 

Reservoir  Surface  ( acres ) . 


Top  of  Dam 

Normal  Pool 

46 

39 

Dam. 

Type 

Homogeneous  earth. 

Length 

959  feet  (excluding 
spillway) . 

Height 

13  feet  (field  mea¬ 
sured;  embankment 
crest  to  downstream 
embankment  toe ) . 

Top  Width 

12  feet  (design). 

17  feet  (field). 

Upstream  Slope 

2.5H:1V  (design). 
3H:1V  (field). 

Downstream  Slope 

2H;1V  (design). 
3H:1V  (field). 

Zoning 

Homogeneous  earth 
(see  Figure  4). 

Impervious  Core 

None. 

Cutoff 

As -built  drawings 
show  a  3-foot  deep, 
10-foot  wide  cutoff 
trench  along  the 
embankment  center- 
line. 

Grout  Curtain 

None  indicated. 

Diversion  Canal  and 


None. 
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i .  Spillway. 


Type 


Crest  Elevation 
Crest  Length 

j .  Outlet  Conduit. 

Type 

Length 

Closure  and 
Regulating  Facilities 


Access 


Uncontrolled,  trape¬ 
zoidal  shaped  channel 
with  a  12-inch  wide, 
concrete  weir  wall  lo¬ 
cated  approximately  50 
feet  from  the  junction 
of  the  south  and  east 
embankments . 

1216.0  feet. 

30-foot  bottom  width; 
41- foot  top  width. 


18-inch  diameter,  re¬ 
inforced  concrete 
pipe. 

Approximately  80  feet 
from  inlet  to  outlet. 


Manually  controlled  at 
the  inlet  by  means  of 
an  l8-inch  diameter 
sluice  gate.  Gate 
housed  near  the  base 
of  the  concrete  riser 
situated  along  the 
upstream  embankment 
face.  Riser  consists 
of  a  five  foot  square, 
reinforced  concrete 
drop  inlet  that  dis¬ 
charges  through  an 
18-inch  diameter  hori¬ 
zontal  outlet  conduit. 

The  riser  is  acces¬ 
sible  by  boat  only. 


SECTION  2 


ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  formal  design 
reports  are  available.  Information  pertaining  to  the  design  of  the 
present  facility  is  contained  in  PennDER  files,  along  with  as-built 
drawings  obtained  from  the  design  engineer,  Fred  C.  Schoenagel, 

Jr.,  P.E.,  of  Greentown,  Pennsylvania.  Mr.  Schoenagel  also  has 
calculations  pertaining  to  the  design  of  the  emergency  spillway. 

In  addition,  PennDER  files  contain  a  state  issued  permit  appli¬ 
cation  report  dated  April  14,  1978  which  gives  a  brief  description 
of  the  various  design  aspects  of  the  facility. 

b.  Design  Features. 

1.  Embankment .  Details  of  the  basic  embankment  design 
are  presented  in  Figures  2,  3  and  4.  Information  contained  on  the 
drawings  indicates  the  embankment  is  a  homogeneous,  compacted  earth 
fill  with  a  maximum  height  of  approximately  13  feet.  A  three  foot 
deep  cutoff  trench  was  provided  in  the  foundation  along  the 
embankment  centerline.  The  embankment  crest  is  shown  to  be  12  feet 
wide  with  a  2.5H:lV  upstream  slope  and  2H:1V  downstream  slope 
(field  measurements  indicated  that  the  embankment  crest  is  actually 
17  feet  wide  while  the  upstream  and  downstream  slopes  are  set  at 
3H:1V).  Approximately  12  inches  of  well  graded  riprap  overlying  a 
six  inch  gravel  filter  is  provided  on  the  entire  upstream  embankment 
face.  The  downstream  embankment  face  and  other  exposed  areas  are 
seeded  and  well  covered. 


2 .  Appurtenant  Structures . 

a)  Spillway.  Design  features  of  the  spillway  are 
presented  in  Figures  3  and  4.  As  indicated,  the  spillway  consists 
of  an  uncontrolled,  trapezoidal  shaped  channel  with  a  12-inch  wide, 
concrete  weir  wall.  The  channel  measures  30  feet  across  the  bottom 
and  41  feet  across  the  top  at  the  weir.  The  spillway  sidewalls  are 
keyed  into  the  embankment  a  distance  of  five  feet  on  both  sides . 

The  spillway  discharges  into  a  rock  lined,  trapezoidal  shaped 
channel  that  parallels  the  embankment  for  a  distance  of  200  feet 
prior  to  merging  with  the  outlet  conduit  discharge  channel .  The 
entire  channel  is  riprap  lined  with  well  graded  stones. 

b)  Outlet  Conduit .  Design  features  of  the  outlet 
conduit  are  presented  in  Figures  3  and  4.  The  outlet  conduit 
consists  of  an  18-inch  diameter,  reinforced  concrete  pipe.  PennDER 
records  indicate  that  the  conduit  has  been  placed  on  a  concrete 
cradle  and  three  anti-seep  collars  have  been  provided.  Flow 
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through  the  conduit  is  controlled  by  means  of  an  18-inch  diameter 
sluice  gate  located  at  the  inlet.  The  gate  is  manually  operated 
from  atop  a  concrete  riser  structure.  The  riser  is  located  on  the 
upstream  embankment  face,  approximately  200  feet  to  the  left  of  the 
spillway.  A  concrete  headwall  has  been  provided  at  the  discharge 
end  of  the  conduit. 


c.  Specific  Design  Data  and  Criteria. 

1.  Embankment.  No  design  data  or  information  relative 
to  embankment  design  procedures  are  available.  The  design  engineer 
indicated  that  the  embankment  material  consists  of  nonorganic, 
glacial  till  excavated  from  within  the  reservoir  area. 

2 .  Appurtenant  Structures . 

a)  Spillway.  Limited  spillway  design  data  is 
available  from  the  state  issued  construction  permit  application 
report  and  as-built  drawings.  Discussions  with  the  designer 
indicated  that  the  spillway  was  sized  to  accommodate  state  require¬ 
ments  at  the  time  of  construction  as  established  by  the  Pennsyl¬ 
vania  "C"  Curve. 

b)  Outlet  Conduit.  No  design  data,  other  than 
as-built  drawings,  are  available  concerning  the  intake  riser  and 
outlet  conduit.  Discussions  with  the  design  engineer  indicated 
that  the  riser  was  intended  primarily  to  provide  flow  control 
during  construction  and  was  not  intended  to  function  as  a  service 
spillway. 


2 . 2  Construction  Records. 

PennDER  files  contain  photographs  and  correspondence  accumu- 
‘lated  during  construction  of  the  present  facility;  however,  there 
is  no  information  pertaining  to  specific  construction  aspects  or 
techniques  such  as  compaction  procedures. 


2.3  Operational  Records. 

No  pool  level,  rainfall,  or  spillway  discharge  records  are 
available  for  the  facility. 


2.4  Other  Investigations. 

No  formal  investigations  have  been  conducted  since  completion 
of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General .  Observations  made  during  the  visual  inspection 
suggest  that  the  dam  and  its  appurtenances  are  in  excellent  con¬ 
dition. 

b.  Embankment.  The  visual  inspection  indicated  that  the 
embankment  is  in  excellent  condition  and  well  maintained  (see 
Photographs  1  and  4 ) .  No  seepage  through  the  downstream  embankment 
face  was  noted  during  the  field  inspection;  however,  standing  water 
near  the  downstream  toe  of  the  south  embankment  was  observed.  This 
condition  is  not  considered  serious,  but,  the  area  should  be 
reshaped  to  facilitate  drainage  of  the  surface  water  into  the 
existing  diversion  ditch. 

c.  Appurtenant  Structures . 

1.  Spillway.  The  visual  inspection  of  the  spillway 
revealed  that  the  structure  is  in  good  condition  (see  Photographs  9, 
10  and  11).  No  signs  of  any  concrete  deterioration  were  observed 
at  the  time  of  inspection.  The  driftwood  which  is  partially 
blocking  the  spillway  approach  channel  should  be  removed,  as  the 
spillway  channel  should  be  kept  clear  at  all  times. 

2.  Outlet  Conduit.  Visible  aspects  of  the  outlet 
structure  were  found  to  be  in  good  condition.  The  riser  structure 
on  the  upstream  embankment  face  was  partially  siibmerged  (see 
Photograph  5 ) ,  as  was  the  outlet  conduit  at  its  downstream  end  ( see 
Photograph  6 ) .  The  riser  structure  was  not  accessible  by  foot  and 
the  gate  control  was  not  operated  during  the  inspection.  The 
owner's  representative  stated  that  the  sluice  gate  is  operable,  as 
the  flow  out  of  the  lake  is  regulated  in  accordance  with  their 
operating  permit. 

The  spillway  channel  and  outlet  discharge  channel  are  ade¬ 
quately  protected  by  riprap  at  and  downstream  of  their  confluence 
( see  Photographs  7  and  8 ) . 

d.  Reservoir  Area .  The  general  area  surrounding  the  res¬ 
ervoir  is  characterized  by  gentle  to  moderate  slopes.  The  area 
immediately  around  the  lake  has  been  cleared,  but  the  surrounding 
area  is  primarily  forested  (see  Photograph  12). 

e.  Downstre^  Channel.  Discharges  from  Pocono  Woodland  Lake 
Dam  are  channeled  into  an  unnamed  stream  (branch  of  Raymondskill 
Creek)  which  flows  south  through  a  steep  valley  with  steep  con¬ 
fining  slopes.  Within  2,200  feet  from  the  dam  the  stream  passes 
beneath  a  local  road  and  then  converges  with  Raymondskill  Creek. 


Raymondskill  Creek  flows  in  a  southeasterly  direction  for  approxi¬ 
mately  one  mile  before  discharging  into  Lake  Netimus.  A  farm  house 
and  associated  structures  are  located  immediately  downstream  of 
Lake  Netimus  Dam  (height  =20  feet,  storage  capacity  =  52  acre- 
feet).  Raymondskill  Creek  then  flows  eastward  for  approximately 
one  mile  before  discharging  into  Beaver  Lake.  Within  this  reach,  a 
small  commercial  office  building  and  two  houses  are  situated  along 
the  banks  of  Raymondskill  Creek.  Thus,  it  is  estimated  that  as 
many  as  ten  persons  could  be  affected  as  a  result  of  a  breach  of 
Pocono  Woodland  Lake  Dam.  Consequently,  the  hazard  classification 
is  considered  to  be  high. 


3.2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to  be 
excellent.  An  area  near  the  downstream  toe  of  the  south  embankment 
where  minor  ponding  occurs  should  be  regraded  to  facilitate  drainage 
into  the  existing  diversion  ditch.  Driftwood  accumulated  in  the 
spillway  approach  channel  should  be  removed  and  the  spillway  kept 
clear  at  all  times. 


( 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

The  facility  is  essentially  self-regulating.  That  is,  excess 
inflows  discharge  automatically  through  the  spillway  and  are 
directed  downstream.  The  owner's  representative  stated  that  the 
outlet  conduit  is  partially  open  to  provide  flow  required  by  the 
operating  permit.  No  formal  operations  manual  is  available. 


4.2  Maintenance  of  Dam. 

No  formal  maintenance  program  exists  at  this  facility.  The 
Pocono  Woodland  Lake  Property  Owners  Association  performs  main¬ 
tenance  on  an  unscheduled  basis.  No  formal  maintenance  manual  is 
available;  however,  the  facility  is  visited  by  maintenance  per¬ 
sonnel  on  a  weekly  basis. 


4.3  Maintenance  of  Operating  Facilities. 

No  regular  maintenance  is  reportedly  performed  on  the  outlet 
conduit  or  its  operating  equipment. 


4.4  Warning  System. 

No  formal  warning  system  is  presently  in  effect. 


4 . 5  Evaluation. 

No  formal  operations  or  maintenance  manuals  are  available,  but 
are  recommended  to  ensure  the  proper  future  care  of  the  facility. 

In  addition,  a  formal  warning  system  should  be  developed  and  in¬ 
corporated  into  any  such  manuals. 


( 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  formal  design  reports  are  available.  A  state  issued  permit 
application  report,  dated  1978,  indicates  that  'the  spillway  was 
designed  with  a  discharge  capacity  of  about  550  cfs,  a  value 
which  exceeded  state  requirements  as  established  by  the  Pennsyl¬ 
vania  C  Curve  (465  cfs  for  a  200-acre  drainage  area).  The  design 
engineer  indicated  that  the  spillway  was  sized  using  the  basic 
Manning  equation. 


5.2  Experience  Data. 

No  formal  records  of  reservoir  levels  are  available.  Weekly 
records  of  outflow  from  the  facility  were  reportedly  recorded  for 
about  a  year  following  the  completion  of  the  project,  but  are  no 
longer  available. 


5.3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed  tiiat 
would  indicate  the  spillway  could  not  perform  satisfactorily 
during  a  flood  event,  within  the  limits  of  its  design  capacity. 


5.4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the  pro¬ 
cedures  and  guidelines  established  by  the  U.S.  Army,  Corps  of 
Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and 
hydraulic  evaluations.  The  analysis  has  been  performed  utilizing 
a  modified  version  of  the  HEC-1  program  developed  by  the  U.S. 
Army,  Co^s  of  Engineers,  Hydrologic  Engineering  Center,  Davis, 
California.  Analytical  capabilities  of  the  program  are  briefly 
outlined  in  the  preface  contained  in  Appendix  D. 


5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with  pro¬ 
cedures  and  guidelines  contained  in  the  National  Guidelines  for 
•  Safety  Inspection  of  Dams  for  Phase  I  Investigations,  the  Spil- 

l  Iway  Design  Flood  (SDF)  for  Pocono  Woodland  Lake  Dam  ranges 

[  between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF.  This 

!  classification  is  based  on  the  relative  size  of  the  dam  (small) 

^  and  the  potential  hazard  of  dam  failure  to  downstream  develop¬ 

ments  (high).  Since  the  facility  is  classified  near  the  lower 
bounds  of  the  small  category,  the  SDF  for  the  facility  is  con¬ 
sidered  to  be  the  1/2  PMF. 
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b.  Results  of  Analysis.  Pocono  Woodland  Lake  Dam  was 
evaluated  under  near  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  normal  pool  or  spillway  elevation  of 
1216.0  feet,  with  the  spillway  discharging  freely.  The  outlet 
conduit  was  assumed  to  be  non- functional  for  the  purpose  of 
analysis.  The  flow  capacity  of  the  conduit  is  not  such  that  it 
would  significantly  increase  the  total  discharge  capabilities  of 
the  facility.  The  spillway  consists  of  an  uncontrolled,  trap¬ 
ezoidal  shaped  channel  with  a  12-inch  wide,  concrete  control  weir. 
All  pertinent  engineering  calculations  relative  to  the  evaluation 
of  Pocono  Woodland  Lake  Dam  are  provided  in  Appendix  D. 

Overtopping  analysis  (using  the  modified  HEC-1  computer 
program)  indicated  that  the  discharge/storage  capacity  of  Pocono 
Woodland  Lake  Dam  can  accommodate  storms  in  excess  of  the  1/2  PMF 
(SDF),  or  about  76  percent  of  the  PMF,  prior  to  embankment  over¬ 
topping.  The  peak  1/2  PMF  inflow  of  approximately  500  cfs  was 
attenuated  by  the  discharge/storage  capabilities  of  the  dam  and 
reservoir,  such  that  the  resulting  peak  outflow  was  about  280  cfs. 
The  maximum  water  surface  elevation  in  the  reservoir  under  1/2  PMF 
conditions  was  about  1218.0  feet,  or  0.8-foot  below  the  top  of  the 
dam  (Summary  Input/Output  Sheets,  Sheets  B  and  C). 


5 . 6  Spillway  Adecruacy. 

Pocono  Woodland  Lake  Dam  was  found  to  be  capable  of  accommo¬ 
dating  storms  in  excess  of  its  SDF  (the  1/2  PMF),  and  therefore, 
its  spillway  is  considered  to  be  adequate. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the  embankment 
appears  to  be  in  excellent  condition-  No  signs  of  slope  distress 
or  seepage  through  the  downstream  embankment  face  were  observed  and 
only  minor  settlement  (about  two  inches)  was  measured  across  the 
embankment  crest.  Some  ponding  of  surface  water  was  observed  near 
the  toe  of  the  south  embankment.  The  area  should  be  reshaped  to 
facilitate  drainage  of  the  surface  water  into  the  existing  diver¬ 
sion  ditch. 

b.  Appurtenent  Structures. 

1-  Spillway.  The  spillway  is  in  good  condition. 
Driftwood  is  partially  blocking  the  approach  channel  and  should  be 
removed . 


2.  Outlet  Conduit.  The  outlet  conduit  is  in  good 
condition.  Although  the  sluice  gate  was  not  operated  in  the  pre¬ 
sence  of  the  field  team,  it  was  reported  by  the  owner's  repre¬ 
sentative  to  be  functional. 


6.2  Design  and  Construction  Technicpies. 

No  design  or  construction  records  are  available  with  the 
exception  of  a  set  of  as-built  drawings  supplied  by  the  design 
engineer.  The  dam  was  constructed  by  G.  H.  Litz  and  Sons,  Inc.,  of 
East  Stroudsburg,  Pennsylvania. 


6,3  Past  Performance.  • 

No  formal  records  of  past  performance  are  available  from  the 
owner  or  PennDER.  Visual  inspection  showed  no  evidence  of  in¬ 
adequate  past  performance. 


6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1  and  it  is  thought 
that  the  static  stability  of  the  structure  is  sufficient  to  with¬ 
stand  minor  earthquake  induced  dynamic  forces.  However,  no  inves 
tigations  or  calculations  were  performed  to  confirm  this  belief. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  results  of  this  investigation  indicate  the 
facility  is  in  excellent  condition. 

The  size  classification  of  the  facility  is  small  and  the 
hazard  classification  is  high.  In  accordance  with  the  recommended 
guidelines,  the  Spillway  Design  Flood  (SDF)  ranges  between  the 
1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF.  Since  the  facility 
is  classified  near  the  lower  bounds  of  the  small  category,  the 
SDF  is  considered  to  be  the  1/2  PMF.  Results  of  hydrologic  and 
hydraulic  analysis  indicate  that  the  facility  is  capable  of 
accommodating  about  76  percent  of  the  PMF  prior  to  embankment 
overtopping.  As  a  result,  the  spillway  is  deemed  adequate. 

Deficiencies  associated  with  the  facility  are  minor  and 
include:  1)  ponding  of  surface  water  near  the  downstream  toe  of 
the  south  embankment;  and  2)  accumulation  of  driftwood  in  the 
spillway  approach  channel. 

b.  Adequacy  of  Information.  The  available  information  is 
considered  adequate  to  make  a  reasonable  Phase  I  assessment  of 
the  facility. 

c.  Urgency .  The  recommendations  listed  below  should  be 
implemented  as  soon  as  practical. 

d.  Necessity  for  Additional  Investigation.  No  additional 
investigations  are  considered  necessary  at  this time . 


7.2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner: 

a.  Reshape  the  area  near  the  downstream  toe  of  the  south 
embankment  to  facilitate  drainage  of  the  surface  water  into  the 
existing  diversion  ditch. 

b.  Remove  the  accumulated  driftwood  from  the  spillway 
approach  channel  and  keep  it  clear  at  all  times. 

c.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  continued  proper  care  of  the  facility.  In  addition,  a 
formal  warning  system  should  be  implemented  that  provides  for 
notification  of  downstream  residents  should  hazardous  embankment 
conditions  develop.  Included  in  the  plan  should  be  provisions 
for  around-the-clock  surveillance  of  the  facility  during  periods 
of  unusually  heavy  precipitation. 


I 


APPENDIX  A 

VISUAL  INSPECTION  CHECKLIST  AND  FIELD  SKETCHES 
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EMERGENCY  SPILLWAY 
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POCONO  WOODLAND  LAKE  DAM 
GENERAL  PLAN-FIELD  INSPECTION  NOTES 


APPENDIX  B 

ENGINEERING  DATA  CHECKLIST 


i 

k 


I 


< 

H  a 
12  <g  — 

-j  z  UJ 

2|S5 

X  z  a. 

a 


• 

>,  p 

>1 

4»N 

pQ  »H 

0)  • 

"H 

*J 

to 

3 

0) 

C  .Q 

g 

s:  CN 

0  1  0) 

O 

iH 

■H  0)  1) 

(U 

p  <C  01 

(p 

o  c 

0)  -H 

> 

0) 

Vi 

to  P 

4J  ^ 

0  •  0 

C  < 

X  01  0) 

•H  A* 

0  <v  c 

fd 

rH  'H 

5^  ^ 

P  -H  O' 

« 

03 

•H  P  C 

U 

0  fl> 

< 

3 

>  « 

(1* 

CO 

P  w  c 

0)  'O 

0)  O  O' 

•» 

•U  3 

01  c  -H 

c 

Id  o 

(U  C  01 

•H  ^ 

p  01  0) 

0 

O  4J 

Clr  '0 

4J 

0  CO 

p 

c 

(0 

0  c  g 

<D 

to  4-) 

•H  0 

<D 

<  (0 

01  H 

Vi 

Id 

iH  to  p 

C9 

A3 

•H  0) 

ID  C  0) 

ta 

P  -H  P 

iH 

4J  to 

0)  to  P 

0) 

0)  c  • 

"O  p  lO 

cn 

0  r- 

C  P 

fd 

•H  to 

•O  0  -H 

c 

<d  c* 

C  0  to 

d) 

CO  ta  *-4 

ns  > 

0 

(U  ns 

X 

N  Jh 

>1  p 

0 

*3  -P  OJ 

H  ns  01 

CO 

P  -H  ^ 

P  01 

• 

O  1 

0)  ^  o 

>1  dJ 

B  01  C 

H 

I-) 

V  ’  > 

0  o  ns 

M 

to  S  0 

0)  P  c 

X 

IS 

V)  z 

O'  ns  01 

•H 

® 

m  • 

•H  P 

V 

• 

o  c 

0)  0  P 

c 

• 

03 

•a 

>1  -w 

a;  0  3 

a; 

A3 

c 

ja  >. 

ns  01  a 

cu 

X 

« 

XI  c 

P  01  Or 

a 

X 

•H 

•O  0 

<  rt 

< 

•H 

'^3 

■o 

OJ  to  -H 

O' 

’T? 

c 

<s> 

c  <U  -P 

C  m  no 

C 

<v 

O'  P  u 

•H  c 

0) 

04 

•H  O  O 

2  N  3 

04 

04 

01  3  P 

0  P  ^ 

V 

04 

< 

>1 

0)  P  P 

■C  01  g 

c 

< 

A 

■a  p  0) 

01  >  3 

td 

•• 

0)  c 

•H  n3 

'—'CO 

w  ns 

ro 

(U 

coo 

O'  W  P 

V 

c 

0  o 

C  0 

<v 

O' 

•H  to 

*H  ^ 

CN 

V4 

3 

P  >1  0) 

?  -0  01 

3 

cn 

U) 

<0  P  P 

ns  P  O' 

to 

cn 

•r4 

0) 

>  -P  0) 

HOC 

0) 

•r4 

tL4 

*o 

(0  *H  rH 

n3  p  -H 

Vi 

A4 

g 

u  -H  a 

V  » 

3 

<V 

X  o  e 

0  3  3 

tT» 

0) 

<u 

<d 

<U  to  o 

»  H  H 

•H 

Q> 

o 

fc  u 

gi  O  to 

Cu 

CO 

to 

> 

o 

H 

Z 

z 

iNALVICIN 

MAP 

O 

wS2 

$ 

< 

c 

o 

UJ 

-J 

CD 

0  0 

S  UJ 

o 

5 

Z  X 

o 

^  «0 

H 

lU 

o 

< 

cc 

> 

< 

&  o  o 


CHECK  LIST 
ENGINEERING  DATA 


MODIFICATIONS  None, 


CHECK  LIST 
ENGINEERING  DATA 
PHASE  I 
(CONTINUED) 


PennDER  files  contain  17  photographs  taken  during  construction  of  the  dam 
and  excavation  of  the  reservoir  area.  PennDer  files  also  contain  4  photographs 
dated  April  1978  showing  reservoir  at  normal  pool. 


GAI  CONSULTANTS.  INC. 


CHECK  LIST  NOI  ID  #  ^^-00443 

HYDROLOGIC  AND  HYDRAULIC  PENNDER  ID  #  52-179 

ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA:  0.32 -square  mile. _ 

ELEVATION  TOP  NORMAL  POOL:  1216.0  STORAGE  CAPACITY:  160  acre-feet. 
ELEVATION  TOP  FLOOD  CONTROL  POOL:  -  STORAGE  CAPACITY: 

ELEVATION  MAXIMUM  DESIGN  POOL:  -  STORAGE  CAPACITY: _ - 

ELEVATION  TOP  DAM:  1218.8  STORAGE  CAPACITY:  279  acre-feet. _ 

SPILLWAY  DATA 

CREST  ELEVATION:  1216.0  feet. _ 

TYPE;  Uncontrolled,  trapezoidal  shaped  channel  with  12-inch  wide  weir. 
CREST  LENGTH:  30-foot  bottom  width;  41-foot  top  width. 

CHANNEL  LENGTH:  220  feet. _ 

SPILLOVER  LOCATION:  About  50  feet  from  south  and  east  embankments  junction 
NUMBER  AND  TYPE  OF  GATES:  None. _ 

OUTLET  WORKS 

TYPE:  18-inch  diameter,  reinforced  concrete  pipe. _ 

LOCATION:  Near  embankment  center. _ 

ENTRANCE  INVERTS:  1206.8  (design). _ 

EXIT  INVERTS:  1206.3  (field). _ 

EMERGENCY  DRAWDOWN  FACILITIES:  18-inch  diameter  sluice  gate  at  inlet. 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None. _ 

LOCATION:  - _ 

RECORDS:  -  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE;  .  Not  known. _ 
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POCONO  WOODLAND  LAKE  DAM 
PHOTOGRAPH  KEY  MAP 


PHOTOGRAPH  8  View  looking  upstream  at  the  confluence  of  the  spillway  (on  the  left) 
and  outlet  conduit  (on  the  right)  discharge  channels. 


a  f- 


PHOTOGRAPH  12  View,  from  the  embankment  crest,  of  the  lake  and  surrounding  area. 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  ANALYSES 
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D-1 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two  basic 
types  of  hydrologic  analyses:  1)  the  evaluation  of  the  overtopping 
potential  of  the  dam;  and  2)  the  estimation  of  the  downstream 
hydrologic-hydraulic  consequences  resulting  from  assumed  structural 
failures  of  the  dam.  Briefly,  the  computational  procedures  typically 
used  in  the  dam  overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph(s )  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the  reservoir 
to  determine  if  the  event(s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph(s )  from  the  reservoir 
to  desired  downstream  locations.  The  results  provide  the  peak 
discharge(s ) ,  time(s)  of  occurrence  the  peak  discharge(s ) ,  and  the 
maximvun  stage(s)  of  each  routed  hydrograph  at  the  downstream  end  of 
each  reach . 

The  evaluation  of  the  hydrologic-hydraulic  consequences  result¬ 
ing  from  an  assumed  structural  failure  (breach)  of  the  dam  is 
typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s )  through  the  reser¬ 
voir. 

c.  Development  of  a  failure  hydrograph(s )  based  on  specified 
breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s)  to  desired  down¬ 
stream  locations .  The  results  provide  estimates  of  the  peak  dis- 
charge(s),  time(s)  to  peak  and  maximum  water  surface  elevation(s) 
of  failure  hydrograph(s)  for  each  location. 
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HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  _ POCONO  WOODLAND  LAKE  DAM _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  =  22.0  INCHES/24  HOURS 


(1).  HTORCMETEOROIiOGICAL  REPORT  33,  U.S.  ARMY  CORPS  OF  ENGINEERS,  1956. 

C2)  HYDROLOGIC  ZONE  DEFINED  BY  CORPS  OF  ENGINEERS,  BALTIMORE  DISTRICT,  FOR 
DETERMINATION  OF  SNYDER  COEFFICIENTS  CCp  AND  Ct) . 

(31  SNYDER  COEFFICIENTS 

(4)  L'  »  LENGTH  OP  LONGEST  WATERCOURSE  FROM  RESERVOIR  INLET  TO  BASIN  DIVIDE. 


DATE 


BY  2kTS 
CHKD.  BY  Ipt-a 


DATE 


3-/0~Sl 

^•SO'Sl 


pnoj.  NO.  SO  -  ^28'  W..? 
SHEET  NO.  /  OF  /O 


I  ;  CONSULTANTS.  INC. 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


DAM  >STATISTICS 


/y^/iSMT  Q«r  r'  j3  /=7~  (  7Ta>  TQ 

(Tur£sr~  Mueier  j  "rtip  etp  /ti&ee-  oo  j9^e.  ^(jS(S£90Pujrr 

cPtcui^oM  /0s^?Rr  nir  /ijAjjpfOH  /9tajos  TMe^ 

j>ta«AjJCAAjeuiT  cee^  —  J2f2r  /kopue-  oP"  Ceetrz  p»apt 


^boc  SnjMee  Ot/t^orr  ^  /60  /9C‘/^r  (sss  /Jor^  l) 

CtAK/ry  w  ^_f_  AC-A’T  ) 

C  ®>  TOP  OP"  Zipy^) 


'2^/iAwp<s/r  ^/zsA  ^  O.  C?^  pf/. 

^2£VArfo^' 

7^  OP  Coes/sAi)  ^ 

7o»  OP  2i9PI  O^sto)  — 

yOof?A*sc  fboi. 

\fpfu.tJ4r  Gesp"  - 

C/ziyxfiiAi  JSikat"  JSwtfJPT"  Oyes/cp)  ^ 
l^cJAUTKestPt  Chner  ^ZMuePir  Cz»nep)  ^ 

“^OuxiusrxesAipt  OonPT  JTfuprr  (p/a»)  — 
'Stxppapof^  ^  ;^/*f  Cet/xe^AAAMr  ^ 


C PiPAJt/PPTS^ier7  Oa>  UGGS 

(Pu/92?  -  y£p»TAVS^  j  J 

/sn.o 

r>7<j  3  ^ 

/std.  B 

/g/6.0 

/9/iy.a 

3  ) 

/Qoa.'S 

(/^'s  y  ) 

/90(,.H 

C/=73.  H  ) 

/ff06.  d 

/90^ 

C^S7  ^  p/G  3  ^ 

/JoT^  1  •  Osrp/Axez>  Cfpo*^  /4pp~i^ArAOAj  ta/t 

/^3oa«oo  SJoooaj^p  ^Pfc^S  /^PopnCTT  Ouamsps  ^S3Cf‘*r/OAj  ”  to  aAP/ajTP/aj 
aaj  ^xtjr/Aje  Acposs  PAi  i/AMjpp^esf  Ta  /pprPfOAjpsp/i  c  OssEfc- 

/AJ  ‘ZbAJGAfPU  '7o;>AKiSPAp  J  PjkS  CouAfTY  y  /^P/?/i  /y^  /97Sj  PVOAip  /AJ 


r 


SUBJECT 


CHKD.  BY  r>Lf 


PROJ.  NO. 


SHEET  NO. 


CONSULTANTS,  INC. 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


D/KM  CLA.SSlF\CATIOM 


OaSSJ/^/CATJOa)  i  /V/eV 


hydrograph  PARAMeXETRS 


^OAJGirJr■  /=7?C;At 


(Op/r/r-  /j  /  ) 


/Ti  PMF  'Piace  3 ) 


fAHjST  ro  /sasjAi  ifiytiae’ 


C/p^  ^.VvT 
Cr  -  /. 


(' roPo  (?u/V?  —  FosgAtei^j  P/l) 
( S(/PPifev  /7'f  C.Q,F. ^  SoMS  i ^ 


Syvr’oep  SztiA^MPO  Ij9^: 

-  C/.ff3)rasi) 

^  C7. 91  Houps 


/Jons  ■  S/M2cr  nte^  r?*e-  ^o-usw  tuPTe^Zcoupsjr  77^ 

70  /i  PfpAtT  aif9»sj7:F  rMS  4>os/aj  oewnpo^o^  /s  ^/rss 

^us^jaTV  op^  me-  /sessTTvofX  ^  me  'S^/zesp  S73m»p/7q  Ipq  n  /smpMTSFO 
PS  ~  /iOvPS  (as  Pep  C.0.£'.  ^  /JPiTjTia/aS  Pastt/ct"  ) . 

//yjoposPAPM  uPiQiaffies  iAsep  AtsPS"  Ape  peet»ez?  JS^  ^  mj  setnoto 
evT/nez>  "  S^roep  SfArrpfr/c  CJpe-  Ptsposca-'^a!' 


^SPECTiQM  _ 

R^GKKa  ’Wqqolak^p  LA>Kg  _ 

BY  7):rs  DATE  ■7-/T-/~/  pROj.  NO.  ^-2^3-  yvl7 

CHKD.  BY  Px.e>  DATE  ■H  -  3>0  -  8 1  SHEET  NO.  3  OF  /O 

RESERVOIR  CNPNIYT^ 

'Jl'Jd^/KF  Cs.A.)  <0>  /3X>i  C!ri./SJ6.o)  cT  /}cie^ 

S./).  €  ^020.0  ^ 

vT/^.  <§*  SL  jfdSS’.Q  ^  Jl2  x«c«rJ^ 

«*A>  J 

S./2.Q  TOP  OT-  2)AT1  Cs^.  /3/9.S)  ^  /^Cf^^rS 

( CY  fiore^otJtr/OA^) 

^"'gpgp-  Srrjmope’'  ^cevArtOAO '• 

lise  ?5Mf  03a)k:  PtewoD  ^ 

[AJ^OTie  AOOPPiAt 

(PMPZir  //-  y*iy93tj/tt(/Pf  7>epmo/^  pt'j 

/4  -  ^oaeioar  y9Xff9  (?  Pxic  “  j3Z  /KTfirs 

Vo^  ^  ifJ^^ 

/60  /ic-rT  - 

•  //'  /^.3  ^ 

.:  2R©-j75»?«6ir  /9033? 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


AJone  ■  ^irMo<j(S^  r»ir  pe’j^T^uo//?  ^citimpoaj  ‘*»r  Mece^iWit  r 

occa^  AT  jLISUj  yAlOO’  PfVSr  JO^  iiseo  /a  PY^TC-J  /ajPjt 

M  a/ojejp  TO  pH^MJrAMj  A  J79PAeS  op"  /&.Q  y4C-AT  AT  AioPAUtL  /^30C. 


CHKD.  BY  Hut 


PROJ.  NO. 


SHEET  NO.  , 


I _ y' CONSULTANTS.  INC 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


'7^  ^£k>frjOMSM/P  /J  C0i/^PU7gZ>  M)77£/S^AU.'f 

/Aj  r/is  p^Q/zfi/4  j  jffr  our  or  cw^/c  oaj 

—  j'^.i0-5<Gr  eAUGV  ao  Sa*sst^ 

JTjpor/OorptP^  ^SFTs), 


PMP  CA^LCULAmONS 


“  /9PP^03(J/^/)yS-  Jjjoe^  —  "P'S  /AJC/¥SS 

^ co/mssfOAJ»*i6  ro  /f  i>dsB47fau  qa^  aou^  ^■o2>  ^  Pe^ujeee’ 
ax£>9  <a*-  £QQ  <SQU9rzr 

C^^3^/0s.O 


"■  -  "ThA^AtTOAJ  ?OAt^  1- 


C/Sr/^  7^  t ) 


~  co/z/es<^«AJ9/Ajs  to  ^  /o-  sSOoa/bs  ahi^ 

/*t4r  Zie  to  pm  o.  ga  sjtpu<9^  Afji/r  Oosaa^  ’ 


iPcVZ^TXMJ  Ct^) 

/P 

9H 

iS 


/%R3g/r-ae-  JZ'ajp^  /^»t»jTStAC. 
/// 
j-a3 
/73 
/i7 


/^of?  ff/Toarc  /^KTOfZ  C ^OPUSTTTrArr  jQU/aj  ySmP£'  >4utp}  TVT  ^£3:xtT? 

^j/<e^4jMoc»  arr  t9  ySSifePS"  >^00^  Ov^  p  SPMU  zm/Ai  ) 

y»esf  <^-3P  JQuPJur  Affi/^  /s  0.3o  . 

/./»,  is) 


SUBJECT  _  _ vS/\F£-TY  TN>SPECT\Qr>4 _ 

_ FbcQiMO  \ys/oonz./\rjr>  Lav<&  _ 

BY  DATE  J-/<>  PROJ.  NO.  ^0-313-  W-? 

CHKD.  BY  St-y^  DATE  »•  -jo -A  /  SHEET  NO.  OF 


J  CONSULTANTS,  INC 


Engineers  Geologists  •  Planners 
Environmental  Specialists 


vSPILLWAV  C/\9P^C\TY 


CROSS- SECTION  i 


V/ 


7"o/*  a**"  W4vowi4^j,S^ 

a. /SIS. a  ^/../Si8.6 


.-VT' 


W#A  y'  Cf^BST 
IZI(>.0 


(^Ajcr  r»  ^S^ALe) 

C  nis  &xt>fos7TS9^  ss/nuAf 


,9/ze  ^r/f^xi/iAisir  7»£  as  »«r  oa  secAotj 

PROFILE*  s/cpcvev 

79;*  OA  o/AS/^ttS 
^/rt  isit.a 


(Aor  TO  SCA(.3 j 


('j4l/?7C»ie’S  KSASST)  OA  A/SiO  AAASi.tZSi^^A7^ 
AAD  oOSSKVATTOAS  'j 


'T^ir  yp'/aiiA/if  Qf/ur/'^  4 i^Pirzo/T>Ac-JAAPS^  ^/fa?AP/ie2>  c/^/so/rd, 
6J/7»  aa  uPST^aes/^  ojAJcetfW  courtage  oe//^  ^  /4S  >s 

ASSUa*AZ>  7»Ar  OaiTICAC  OCCW^IS"  A7~  7»ts  OJCJ/Z.  ,  AL7»00(o/4  /r  A1A  r 

AzruAi^r  ocQu/i  at  a  poast  a  S/w^r  wsta/x^  op  TPS'  ojsj/a. 

TP/tr  cA/TKAc  Aco<jj  OQC.UPS  pr  T»s  a^e/TZ  j 

'  /.O  {/2ep  'S'^p  S-l) 

A  Ip/SCAAPS^"  ^  /A  CP^^ 

T  A  rop  cJ/prM  OA  pt.o<A  /9/ZirA ,  /a  aTj 


SUBJECT 


mSgECT\QM 

_Pc»CQNO>  WooPt^NA-O  "pAKrys _ 

BY _ -271  „  date  l-/i  -S!  PROJ.  NO.  -HH3 

CHKD.  BY_3tA__  date  H’3Q-B/  SHEET  NO.  4  OF  /rJ 


J 


CONSULTANTS.  INC. 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


r4»uz>  ^  -  gj^Av/T^mi^L  oxJsr^AiT  ^  3^.g 

/!  -  /iou  A/2irA  ^  /aj 

/9c^Oj 

^  -  '^/t  CySeir  'S'jp.iS-g) 

^UA^e5e5r  -  ^t9l  /9r  c»/r/cAc  ois^ 

vPfr/Avc  ,  /o 

~  cx/r/cAic  z»ef»j»  ^  /4J 
•2>/*f  -  aijr^  Off  A^iokj  ^/ZiP>*  ^  /AJ 


^^SVATJOaJ  co^/^s^*/9/m6  /tA/r  MKrKt/tA/t 

y/SCH^(3£'  /J  TJ/CTJ  >/'*!  y-  /S/4,,Q  ( HAte^te  cr/z^rr  £t£Tfi9noAj  s  /.V/^.O )  . 

'TMf  /O'  zfAsezf  GAj  7?^  y«ssi/AA/>r/aAj  0*=*  a*aa?-<AS2oc/7r  /w»2? 

y^r  ^<5"  .«fCCtf:n^/?  >7’6'J7'  ffKTT^j^AAi  0^  r»^  AJS//^  ^  AAei5ttS/lSOS‘ 

/^etp  /O  yswe'  cj£//?  oxu^xoc  «c*c?«kj  =*^  -uo  /tmet^cA^  ^oSJes. 

yT^S  ^SP/i£i^r  J9J977/J6  co^u£-  AS  /t^ou/oeo  J'/fte^rr7, 


( 


□i: 


_ D/\M  SArg-TV  TMSPgC-riQrN\ 

- PctCQNto  Wqo.pL/^«^r>  I Da.IV^ 


BY 


CHKD.  BY  3f./3 


DATE 

DATE 


PROJ.  NO.  _XQ-328-*^i3 
SHEET  NO.  ~7  OF  /O 


□ 


CONSULTANTS,  INC 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


SPJLLWKV  RAT \ MG  TAatE.'- 


Dc 

0 

A 

<x> 

T 

(3) 

(S 

<s> 

Q 

£> 

■RESTOJOiR 

EcEVAmofA 

Cft') 

_  Cft^) 

Cpt) 

Cft^ 

Oft) 

CCRS) 

Cft) 

0 

— 

— 

— 

— 

0 

/:v6.0 

J.vT 

/J'.vT 

j;>.o 

o.iS 

0.1 

HO 

/3  KfU 

/O 

JP.O 

33.9 

0.9H 

/vT 

/SO 

/9l7,S 

/sT 

/.03 

;?.3 

330 

J9I8. 3 

/f 

J7.y 

7,7/ 

3.8 

ido 

J9I8. 8  ( 

9.-3 

iss 

3?.  4 

3.3 

600 

/9I%3 

3.^ 

^7.3 

3f.S 

Q.n 

3i> 

730 

/Sltb 

9.1 

?9.y 

H.o 

9.i3 

i.o 

sso 

f  990.0 

J.O 

/07.6 

HLO 

P.^3 

y.o 

990 

/  990.3 

/5^?.  / 

i/.Q 

aj3 

S.l 

/9dO 

/  991.  / 

i.o 

^/.O 

3.i>3 

^.s 

/6/0 

/9dl.? 

y,3 

/S4,.8 

iJ.o 

3.  S3 

ij 

/7iO 

/999J 

■  rsu>  ) 

2V9/**  J 


Q  pbR  -o^  3.?  PT ;  A-  300^  -V-  iAd,pJ 

Pot?  -Dc  2:33  ^T,  A~ 

<S>  Fot^  TJc^  ^.“8  PT,  T  -  30.C>-v(3.'^^)Ii^ 

rot?  "Oc.  2  3.3  FT  ^  T  F  Hl.O 

D  »v»  ■“  A  /  T’ 

®  Ho.  -  "Dc  +  ’^"/a 

Q  '  V'^aVt-’’  (^70  AJS^flSjr  CAS) 

0  RESpRstoit?  tjcCvRTiOAi  i  Hm  +■  I'aife.Ci 


SUBJECT  DAM  TN^PECT\QM 

_ POCQNO  Vs/POPUANP  l-AKg  DaM _ 

8Y  2i7y  DATE  3-/b  S/  PROJ.  NO. 

CHKD.  BY  2>/.S  DATE  ^-lOSt  SHEET  NO.  ?  OF  .JQ- 


1  '']' 

Lf 

□Ul_ 

L_ 

j  CONSULTANTS,  INC. 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


EMDANKHENT  PAT\N6  CURVe /" 

/9\Uc//*te-  7?i«r  /atr  /9x  /> 

-  OiS’xrsz?  £0£?^  cmoo  aJ^'/^70/v>/Als  acdu^S.  Tmis  ^ 

c/>Aj  iar  j^7-//*f>972!z?  jSr  s^siAr/oA^Mjf* 

Cp  -  ClH  f>^vr^  /p.  «i"-53) 

(P  -  JPAK}^j9/?S£‘  0V£^  /JJ  C/^Xj 

^  -  As-Ajsf^  j^y»firAJL)/&te^T  j  /aj  /=rj 

y9~  ^/4j  /rr-  /Aj  77MS  CAST  A-r /s  rMir  /luos^ 

'/^oca  AOEA  /^ei9D  77^  ^OoJSST  7*3i/^X>»j 

OA  /^A^a^AJK^^Ajr  aeexr^  ak>d 

C  -  CO^^/QISAXT  ae  Z>aSWA^(2i£^ ^  T^T^AOSor  7^ 
/>«5g>  a9*J2>  ZJ7aFAJ>7», 

/^■OGTA^  cx  £^OA*j*yiAiur  J7A<iAiOATeo 
i/s.  ,^tnyav3//?  ^AjevAno/J' 


£^isV/n70Ai  ^amsiH 

0=r)  C^) 


/VidiS 

0 

POO 

j-ai^.o 

*i^0 

/P/9.  l 

SiO 

/snv 

TOO 

/S/9.'3 

S60 

/P/9S 

990 

/P/9.  S 

/OCO 

/SPO.O 

/COO 

J90I0 

/aso 

/PPPG 

/odO 

( /^^OAf  /OSW  JVPT’dS^r  4)ajO  ftc  ^  ^ 
fir.  ASUTTAt^r  vW  r  Ia  •  / 1/ 
a7~.  Ad^/iej^  jj  —  (7tT//  ’ !  \/  ^ 


L„'JD 


BY 


DATE 


PROJ.  NO. 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


CHKD.BY  DATE  f  SHEET  NO.  9  OF  /O 


7>**r  /Ajcxe*iGjmc  a*r/3? 

>&/?  Jiccesr/t«r  /p£ss^^j^  /a» 

owsj- /cao6j  /9a&9.  7^^  ywr  /Atoee>if>^BiC  /*as>?  ^ou 
C/iK>  /}£■  STTJMArZ^  ^  J  a/M92£-  4-  ^^=»<S?JW  OC 

oue-e7o^£Z>  ^  /y/B>4*sp  £ieujt!?3Aj  jor  ^.oojs/P 

^ffi^ATOAjj  yVt  -  ^yjK^ss^asuar  /w  A^v^ffWJS.  77^usj  t»£  to^c- 
■^oij  /<wt!5#  (jjs/6*^  /ws*)"  ^  <esTjy^pinQ  as  //to  ^  /zou  ^9x6^/^, ), 


EMOANKMCMT  RAvTING  TAQLEl^ 


^S£7?)f0t/?  , 

/i/rtMTfOAi 

(/^)  (fir) 

JAJOlS^fiyJUL 
MSfiOj  Ac 

(/=r) 

Q 

^oto  Aae*j  /9i 
CfiT») 

77)mt.  a.ou 

(fiT^) 

<a> 

UjPKtMTP 
MSeSj^  /fu, 

(fir) 

Au 

J 

<s> 

C 

<S) 

Q 

(cfis) 

/Sjf.i 

0 

. 

— 

— 

— 

— 

— 

— 

0 

/ais.^ 

sao 

0 

a/ 

// 

// 

707 

0.003 

7.90 

/c 

/SIW 

V30 

aoa 

0./ 

C?3 

9H 

OJO 

O.Of 

7.93 

TC 

sio 

930 

OJ 

ij 

f3 

o>n 

0.0! 

7.H 

9/0 

fai°i  ^ 

TOD 

S90 

oJ 

dQ 

/vTvT 

0. 93 

0.0! 

7.n 

770 

/vn'^ 

seo 

TCO 

OJ 

78 

333 

0.71 

0.03 

7.99 

360 

/m.s 

990 

SiO 

0.3 

993 

0.97 

0.03 

3.01 

8/0 

/ai%2 

9000 

990 

0.3 

79°! 

7/7 

0.17 

0.09 

3.03 

9830 

/aao.Q 

/COO 

/OCO 

0.3 

300 

?/7 

0.97 

o.os 

3.03 

7(rro 

/a7).  0 

/aso 

loao 

9.0 

/o/sT 

mo 

/.s 

oJ) 

3.09 

11/0 

/aaa.o 

/OSO 

/asO 

/.o 

/OO'S' 

joC) 

7.8 

0.9  (o 

3.0L 

9S,i80 

Q  A 

-  /9i 

{  C'^yf^^sJ/aJ 

<S  ==  /9rU, 

O  J  ~  JO^AOA^  0^  aersr^  /I  ^  C^sto  y^mvuM0») 

(S>  C  -  y);  /5ftVff  /2s?r  yC/ts.  ^ 

®  c?  cr  Cl,  C ^  AJffiWessr  /Q  CJ^s) 


subject _ DKM  3AwV  b  V Y  TVASP^CT  \Q  N 

_ FhcQMQ  Wfsr>r>L^t>ir>  l-AvctF  _ 

BY  yPJTY  DATE  .7-/7  PROJ.  NO.  ^Q-  3.7^  '*^^3 

CHKD.BY  ^t-A  DATE  *t-^0'A/  SHEET  NO.  /Q  OF  /6 


I  ;  CONSULTANTS.  INC. 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


TOTAv\_  F/\ClL\Ty  PAT\NG  TABLE 


Qforjic  -  y-  Q 


C 


OAPt 


x2sE?fV7/ie» 

(PT) 

(D 

W'SAui04r 

CCKS) 

o  ® 

^^ta^iMeAeJJT 

COB^> 

C^r^ntt 

(cPs) 

/VU.0 

O 

— 

O 

/suy 

dO 

— 

60 

jan.s 

/80 

— 

/80 

jQid,  9 

330 

— 

330 

/sJ^.S 

ido 

o 

H80 

/9/i.  9 

J70  * 

/o 

S90 

jan.o 

Sid  * 

HO 

SdO 

/a/%  / 

^70* 

//o 

680 

/m9 

400 

990 

890 

/a/t'3 

<'30  * 

360 

990 

/a/9.s 

700  * 

8/0 

/S/0 

/a/%8 

810  * 

/m 

9660 

/930i0 

ssc 

9670 

3SSO 

/ga/.o 

/7V0  * 

77/0 

J9S0 

/gaa.  o 

/700  * 

/TjHSO 

/7j/^0 

**  -  ^jApFAJKt 

//OJfXfb4,4X0  yAXOAif 

ffavsje  ^ 

J/jesrrV  Cro 

^  ^^10^  jMff/rr  7. 
<S  /7?o/-i  J4»r  f, 


( 


OV<e/i7X>f>P/NG  ANALYSIS 


CHKD.  BY  7?^ 


PROJ.  NO. 


SHEET  NO. 


'  1 

□ 

CON 

1 

SULTA^ 

Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


NUMMARY  INPUT/ OUTPUT  5HEETS 


• 

w 

s 

«0 

X 

m 

u  a  w  o 

a  M 

© 

X  u 

X 

»•  X 

« 

«  u 

^  o 

bJ  « 

u  o 

X  M 

X  *• 

X  M 

X  »•* 

X 

«  « 

e 

X  X 

X 

c  a  o 

c  s 

^  s  ©  »»  o 

e 

X  e 

«  M  X 

e  <rt  * 

■■ 

ux  a 

u  «• 

X  X 

MM  S 

II 

X  X 

X  J 

©  a 

a  a 

U  M 

»• 

u 

«  O 

lui 

iS 

ti 


^  K  O 
>  K  O 
.  • 


®  |o|Tv.| 
X  M  •-  © 

f  » 


« «  w 

w  ©> «  e  4"  4 

>  s  ©  X  X 

0  3  MS 

O  « 

»  X  o 


X  s  K 
n  3  II  « 

O  X  M  s  H 

XU  (0  V9  X  « 

X  U  H  X 

»*  X  X  -• 

X  w  c  a  c 


U- 

2: 

0. 

10 

0 


Ll 

z 

a. 

d 


Lu 

Z 

Q_ 


«  •  •  A  f* 
9  •  .i  «(  «« 

O  ^ 

X  ^  • 

•  « • 


X  «  ^  *6  4 

9  9  «  f 

•a  M  ^  lA  ^  r>i  f 

o  ««  •*  9 


9  f 

•  9  « 


9  4^  «  ^ 

X«« 


9  ^  <N  •  ^  O 

X««XiAf*«  90«a««0^ 


X  X  10  X  »•  X 
K  S  W  X  lb 
U  U  X  19 

w  u  u 


X  X  X  X  H  X 
U  U  X  19 


X 

9 

O 

X 


X  m  «H  M  m  o  « 
9X9  •  • «  X 
•3  tA  Al  X  <n  9 
O  NX 


«  •  •  X  ^  •  * 

9  X9  N  9  O  9 

9  9  •  *9  X 

X  N  X  <«l  9 

I  NX 

N  .  m 


m  •  « X  n  •  • 

9  9  9  9  N  9  e 

0  9  «  •N  X 

X  «*  «■  tfl  ir 

•  NX 


9  X  N  9  O  9 
O  9  «•  •  «  9  X 

XX  X  «wN  <n 


9  9  9 
W  9  N 
9  9 


X  9  X  X  9  X 
(b  X  W  X  (». 

X  19 


X  •• 
X 

o 


X  9 

X  o 

»-  e 


H  e> 
o 
o 


X  e 

X  • 

«  e 


X  9  O  9  ••  00 


9  0  .a  o 


9  ( 
9  < 
o  < 

X 

U  ( 


9  I 
9 
Q  ( 
X 
O 


O  9 
*A  i/V 

m  9 


o  o 

9  O 


X  9  0  9 

^  XX 

N  N  X 


9 

9 

X 


'2  “ 


S*. 

9  9 


i=*. 

X  O 


I’. 

e  9 


ft  9 
»  9 


X  e  e 
a  o  • 
o  0 
u 


X  m 

W  • 

X  9 

o  - 


X  9 
^  •• 

N  N 


<c 

6 

s 

UJ 

Uj 

QC 


cn 

I 

0. 


o 

-1 

u. 

z 


o 

i 

o 

> 

X 


u 

X 

X 

X 

u 


SUBJECT 


QAM  SAFETY  TMSPFCT\QM 


ferohAQ  WoQDLAf^o  Lahs  Oam 


BY 


7?J-S 


CHKD.  BY  J>^a 


DATE 

DATE 


3'di-SI 


proj.no. 

SHEET  NO. 


yo-gJif- WJ 


J  CONSULTANTS.  INC. 


OF 


Engineers  •  Geologists  •  Planners 
Environmental  Specialists 


U- 

£ 

o. 

lo 

d 


£ 

Q. 


r- 

d 


r 

Q_ 


k  K 

C  OB  «Q 
9  X 

w  J  3 

M  «  X 


o  o  e  o  e 


o 


u  •  •  O  M  •  • 

s  «  a  r«  r*  « 

9  O  tf)  •  *  r«*  f>» 
J  ^  O  M  M 

o  a  ^ 


U  •  « N  ^  •  • 
X  •>  «  f«*  ««  9  « 
9  o  •  •  r«  o 

O  « 


9  O 
U  U 
W  U 

9 


O  «• 

M  H 
M  X 

e  K 


•  •  o  o  *  • 

I  9  «■  O  40  ^ 
ym  •  •  .A  9 


K  •  •  9  ^  « 

9 

9  ^ 

X  ^  o  e«  M 


m  •  •  n  9  •  • 
9  M  M  M  « 
0  9  •  •  M  a 

X  9  •  #1  ^ 


«  a>  9 
m  X 
t  «  w 


X  M  U 
9  H  X 
9  M  O 


O 

0  9  1^ 
•*  X 
U9  9 
X  O  C 
M  X 
H  M 


I 


j 


1 


tH  e*  e**  r*  ^ 


M  a  (•: 
^  9  & 
J  U  < 


09 
M  »•  a 
H  X 
<  X  9 
X  W  9 
9  »  X 
90 


9  e  o  o  a 
9  9  9  0  9 
•  •  •  •  * 
9  9  0  0  9 


n  a  ' 

9  9 

*  9 

X  X 

W  M 

f  O 

•  A 

« 

9  •• 

>•  a  -a 

a 

o  a 

• 

X  f* 

•  X  « 

• 

• 

9  •• 

K  H  U 

O  •  « M  M  «  • 

• 

9 

9  S 

9  9  ^  O  o 

9 

«• 

X  9 

9  «•  •  •  ^ 

•• 

# 

X 

a 

1  **  e* 

9  m 

* 

a 

X  •  •  o  9  •  • 

9 

9  9  U 

9 

9  H  9 

9  O  •  • 

X  a 

»  O  O  O 

1  4^ 

X 

•  9 

9  e« 

9  9  •« 

a 

X 

«« 

M  r* 

»•  -• 

9X9 

e  e  o  o  ^ 

9  !S2 

M 

C  H  Q 

0  0  0  09 

X  •  • 

X 

M  a. 

9  ill  X 

e  o  o  o 

u 

9  a  u 

« 

M  <• 

r« 

1  o 

w 

m 

m 

•  P0 

X 

•  a 

•  m 

•  ** 

• 

• 

9  a  a  X  X 

•MU'* 

s  > 

H  u  a 

X  M  ta) 

9  P*  9 

9  9  9 

9  0  9 

U  U  X  19 

»  X  (». 

X  »  iBl 

•  •  •  •  • 

U  X  f« 

M  X  « 

r>  a  o  o 

S  9 

9  H  9 

M  O 

was 

9a* 

f«t  rt  M  ra  c« 

9 

i 

»• 

i 

X 

O 

o 

X 

»• 

k» 

•  s 

■« 

H 

9 

*• 

«« 

9 

9 

X  U  X 

K 

m  W 

a 

9 

•  O 

9 

o 

9 

e  o  o  o  e 

H  3  X 

9  a  9  t*»  o 

9  9 

X 

X 

O 

9 

9 

•« 

X 


a 


o 

X 


f 


LIST  OF  REFERENCES 


1.  "Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  pre¬ 
pared  by  Department  of  the  Army,  Office  of  the  Chief  of  Engi¬ 
neers,  Washington,  D.  C.  (Appendix  D). 

2.  "Unit  Hydrograph  Concepts  and  Calculations,"  by  the  U.  S. 

Army,  Corps  of  Engineers,  Baltimore  District  (L-519). 

3.  "Seasonal  Variation  of  Probable  Maximum  Precipitation  East  of 
the  105th  Meridian  for  Areas  from  10  to  1,000  Square  Miles  and 
Durations  of  6,  12,  24,  and  48  Hours,"  Hydrometeorological 
Report  No.  33,  prepared  by  J.  T.  Reidel,  J.  F.  Appleby  and 

R.  W.  Schloemer,  Hydrologic  Service  Division,  Hydrometeoro¬ 
logical  Section,  U.  S.  Army,  Corps  of  Engineers,  Washington, 

D.  C.,  April  1956. 

4.  Design  of  Small  Dams,  U.  S.  Department  of  the  Interior,  Bureau 
of  Reclamation,  Washington,  D.  C.,  1973. 

5.  Handbook  of  Hydraulics,  H.  W.  King,  and  E.  F.  Brater,  McGraw- 
Hill,  Inc.,  New  York,  1963. 

6.  Standard  Handbook  for  Civil  Engineers,  F.  S.  Merritt,  McGraw- 
Hill,  Inc.,  New  York,  1963. 

7.  Open-Channel  Hydraulics,  V.  T.  Chow,  McGraw-Hill,  Inc.,  New 
York,  1959. 

8.  Weir  Experiments,  Coefficients,  and  Formulas,  R.  E.  Horton, 
Water  Supply  and  Irrigation  Paper  No.  200,  Department  of  the 
Interior,  United  States  Geological  Survey,  Washington,  D.  C., 
1907. 

9.  "Probable  Maximum  Precipitation,  Susquehanna  River  Drainage 
Above  Harrisburg,  Pennsylvania,"  Hydrometerological  Report 
No.  40,  prepared  by  H.  V.  Goodyear  and  J.  T.  Riedel,  Hydro¬ 
meteorological  Branch  Office  of  Hydrology,  U.  S.  Weather 
Bureau,  U.  S.  Department  of  Commerce,  Washington,  D.  C.,  May, 
1965. 

10.  Flood  Hydroqraph  Package  (HEC-  1)  Dam  Safety  Version,  Hydro- 
logic  Engineering  Center,  U.  S.  Army,  Corps  of  Engineers, 
Davis,  California,  July  1978. 

11.  "Simulation  of  Flow  Through  Broad  Crest  Navigation  Dams  with 
Radial  Gates,"  R.  W.  Schmitt,  U.  S.  Army,  Corps  of  Engineers, 
Pittsburgh  District. 

12.  "Hydraulics  of  Bridge  Waterways,"  BPR,  1970,  Discharge  Coef¬ 
ficient  Based  on  Criteria  for  Embankment  Shaped  Weirs,  Figure 
24,  page  46. 


( 


r 


13.  Applied  Hydraulics  in  Engineering,  H.  M.  Morris  and  J.  N. 
Wiggert,  Virginia  Polytechnic  Institute  and  State  University, 
2nd  Edition,  The  Ronald  Press  Company,  New  York,  1972. 

14.  Standard  Mathematical  Tables,  21st  Edition,  The  Chemical 
Rubber  Company,  1973,  page  15. 

15.  En<^ineering  Field  Manual,  U.  S.  Department  of  Agriculture, 

Soil  Conservation  Service,  2nd  Edition,  Washington,  D.  C., 
1969. 

16.  Water  Resources  Engineering,  R.  K.  Linsley  and  J.  B.  Franzini, 
McGraw-Hill,  Inc.,  New  York,  1972. 

17.  Engineering  for  Dams,  Volume  2,  W.  P.  Creager,  J.  D.  Justin, 

J.  Hinds,  John  Wiley  &  Sons,  Inc.,  New  York,  1964. 

18.  Roughness  Characteristics  of  Natural  Channels,  H.  H. 

Barnes,  Jr.,  Geological  Survey  Water-Supply  Paper  1849, 
Department  of  the  Interior,  United  States  Geological  Survey, 
Arlington,  Virginia,  1967. 

19.  "Hydraulic  Charts  for  the  Selection  of  Highway  Culverts," 
Hydraulic  Engineering  Circular  No.  5,  Bureau  of  Public 
Roads,  Washington,  D.  C.,  1965. 


f 


APPENDIX  E 
FIGURES 


i 

I 

f 

I 

I 

( 


i 


LIST  OF  FIGURES 


_ Description/Title _ 

Regional  Vicinity  and  Watershed  Boundary  Map 
Plan  of  Lake 
Plan  of  Dam 
Section  and  Details 


mmi 


CONSULTANTS.  INC. 


CONSULTANTS,  INC 
FIGURE  3 


APPENDIX  F 


GEOLOGY 


Pocono  Mountain  Woodland  Lake  Dam  is  located  in  the  glaciated 
Low  Plateaus  section  of  the  Appalachian  Plateaus  physiographic 
province  of  eastern  Pennsylvania.  In  this  area,  the  Appalachian 
Plateaus  province  is  characterized  topographically  by  flat- topped, 
hvunmocky  hills  formed  as  a  result  of  glaciation  and  subsequent 
stream  dissection  of  nearly  flat-lying  strata.  The  Devonian  age 
sedimentary  rock  strata  in  Pike  County  regionally  strike  N35“E  and 
dip  gently  to  the  northwest.  The  Delaware  River  is  the  major 
drainage  basin  in  the  area.  Major  tributary  streams  intersect  the 
Delaware  River  at  right  angles;  whereas,  smaller  streams  display  a 
slightly  more  random  tributary  pattern.  Both  major  and  minor 
tributary  stream  systems  are  joint  controlled  and  exhibit  modified 
rectangular  and  trellis-type  drainage  patterns. 

Structurally,  the  area  containing  Pike  County  lies  on  the 
south  flank  of  a  broad,  asymmetrical  synclinorium  that  plunges  to 
the  southwest.  Superimposed  on  this  broad  structural  basin  are 
nvimerous  anticlinal  and  synclinal  folds  characterized  by  planar 
limbs  and  narrow  hinges.  Due  to  prior  glaciation,  low  relief  and 
surficial  soil  cover,  fold  axes  are  difficult  to  trace. 

The  sedimentary  rock  sequences  in  the  vicinity  of  the  dam  and 
reservoir  are  probably  members  of  the  Susquehanna  Group  of  Upper 
Devonian  age  (see  Geology  Map).  The  sedimentological  changes 
observed  in  the  Catskill  Formation  indicate  that  the  rate  of  sedimen¬ 
tation  exceeded  the  rate  of  basin  subsidence,  resulting  in  a  facies 
change  from  marine  to  non-marine  strata.  On  the  accompanying 
geology  map  the  delineation  between  the  Middle  and  Upper  Devonian 
age  sedimentary  rock  sequences  represents  the  Allegheny  Front, 
which  separates  the  Valley  and  Ridge  physiographic  province  from 
the  Appalachian  Plateaus  physiographic  province. 

Approximately  half  of  Pike  County,  including  the  dam  site,  is 
covered  by  a  blanket  of  Wisconsin  age  (most  recent)  glacial  drift 
which,  based  on  the  degree  of  weathering,  was  probably  deposited 
during  the  Woodfordian  stage.  Valley  bottoms  are  typically  covered 
by  recent  alluvium  and  Woodfordian  outwash  of  variable  thictaess, 
but  typically  less  than  10  feet.  These  deposits  are  characteris¬ 
tically  unconsolidated  stratified  sand  and  gravel,  usually  with 
more  gravel  than  sand  and  some  small  boulders.  The  direction  of 
the  Wisconsin  ice  advance  was  from  the  northeast  over  the  Catskill 
Mountains  and  from  the  north  over  the  Appalachian  Plateau.  The 
terminal  moraine  resulting  from  the  southern  most  advance  of  the 
Wisconsin  ice  sheet  in  this  area  is  located  in  the  southern  portion 
of  Monroe  County,  which  borders  Pike  County  to  the  South. 
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